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WAR DEPARTMENT 
OFFICE OF THE CHIEF SIGNAL OFFICER 
WASHINGTON 

January 13, 1932, 



Hr. George A. Graham, Electrical Engineer, 

Signal Corps Laboratories, 

Port ilonmouth, Hew Jersey. 

Pear Graham; 

I am forwarding herewith the papers in the case of the 
cipher machine for your attention. 

I looked over the specifications very casually and they 
seem to he all right. I hope that you will have more time to give 
to them that I, but ’Jr. Rowe seems to have done a very careful 
job and I hardly think there will be any errors, except possibly 
typographical ones. 

Sincerely yours. 



nilliccr P. Priecman. 



Enclosures; 

Papers. 



Approved for Release by NSA on 1 1 -20-201 3 pursuant to E.O. 1 352^ 



REF ID : A522128 



HO* invention relates to cryptographic system* and m object of the 

invention is to provide a cryptograph for toelphariag and dedpherlag ae&sagas 

/ 

automatically, rep idly sad by a method vhich, . being absolutely aperiodic, 

I \ 

renders the. csvptosrsae 'ua solvable without the key* 

A further object of this Invention Is the provision of a crypto graph 
controlled fey atasngt coordinated with & cipher-key transmitter through which 
Is passed s key taps which serves es the keying ©lament in the eaciphar&ent 
or deciphearasent of nssesgnsu 

A further object of this invention Is the provision of a cryptograph, 
which, si though employing for its keying element a plorai-anlt-cod© of the 
Baudot type (& code of thirty-two pemutstioas) , nevertheless produces 
cryptegrans the characters of which ore restricted to the twenty-six letters 
of the alphabet* In this respect the cryptograph excludes the usual six extra 
Baudot characters, the trammel ssica of which occasions much difficulty la 
ordinary telegraphy by the librae alphabet. The way in which these six extra 
characters arc eliminated constitutes one of the unique sod important feature* 
of our invention . 

A further object of this invention is to provide a cryptograph adapted So 
function wither Independently as e eelf-coat aimed cryptographic unit, or in 
conjunction with an independent typewriter having a standard typewriter key- 
board* In the first case, the cryptograph wakes no permanent record of the 
message, bat merely produces visual si^xalsj in the second case, the crypto- 
graph 9 takas possible the production of a written record of the message. 

k further object of this invention is the provision of a cryptograph 
functioning at the: transmitting wad of a communication system as a means for 
directly controlling a telegraph transmitter keyboard, so that the intelligence 
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to be trwua&tiod is ssatoaatically me inhered before ir&nsaii-sioaj and 
©tallarly, at the receiving ead, a eorreapmdiaf oryptograpb functions m a 
ssea&o for indirectly controlling aa ordinary typewriter so last the intelli~ 
g«ooe received la crypto^-pMc for® is deciphered before being tyjjoi by the 



typewriter* 



8y way of m introductory sb&tsfficnh to m» Indention, it ssy be- mid 
that 1st- practically ail tSm portable »«cha»lcal* electrical, or oechaaico*- 
electrical cryptographic 4&v~Lcm or sysitea® heretofore devised, tb© crypto** 
graphing mi dacryptographiag Of' aeeaagas 1© entirely embroiled by elements 
all embodied si this the aechanlija itself* that ie, the basis, -or invariable 
oXaseate coactmed in the cryptographic treats*©, t» aa mil as the keying, or 
variable ©lepentts for controlling ©s& ©ryffe®f,impl'iic treatment srs Jaiegrtl 
parts of the device or apparatus. la. contradistinction to this eltmilna, 
la our Invention, only the basic, or invariable ©leaeat® concern ad in the 
cryptographic trsatawet are integral parts of the moebaalsa,' tt» keying, or 
variable de&scts befog molly ind^jendont of the mcohsais® itself, a»d consist 
of an *str«eous factor which when properly a«i!»eiftte& with the ®®ch«nis® mb* 
trials tbs basic or invartsbl© elements of 1k« mechsaissi in c*yptogr*phinf 
mi iecryptogrcpfeiag: 



Isi the 



drawings* 



»1 1© 



illustration of a nechmiao ehfcodying 



the invention j 

FJLg.i i» a view in aide elevation showing part of' the ee»sssetctor- 
or comae tica changing device* 

fig.5 show# that- part of . the cmmWmt which exrrtes the ratchet 
■seehaai® «ad also Includes m iUbstratloa of the wheel a topping «a$»et mi 
fault 



fig* 4 show© » section of the cmmU,%cr ‘ carrying -an arraagessent of 





*$ is & vi< 



aiioi&sg & detail of the e 



drive Mt tensioning sotorj m& 

9&g«$ is a plan view partly la section of the oorawtetor ■dative sad 
au teas tic control therefor* 



It i# 



that m explanation of tie acfessaxtc 



oar invention will form the feast feast© for Its aaderstmdiisg, mi 
reference will fee asMe jaor® partioolarly to Hgttre 1* la this Pj 






mprmmt& the 



rd of the 



the arrmgmmi of the t, warty-six 



lay# thereof feeing that of the ataadcrd typewriter ksytfeard except that eaSy 
t«®»ty-®ix keys teffcapoadiai to the teohtywgix letters of the alphabet ore 
teeliidei;* Each key of .the latyfe&w*!- operates- an electrical oostsot* as shewn 
schematically for the :e i* -mad *1* keys* 3a addition, oar keyboard Is provided 
with a aaiverssl a&r which. in aeiaated with each depression of any key* Key- 
IteMdf of this typo me* well ksom la the art m& require so farmer desesdptioa* 



the cipher wheel or coamtator is shown at S la 



1* It asty Iso; »4e 



of' baJeelit© -or similar material* m& servos as & eos»uteter or mMMHm 
changing device for carsyiag fifty- tec teoafe-type contacts arranged to too 



-of the wheel Z t the- other set feeing similarly placed m the ravers® face S, of 
the wheel, the twenty-six cor tacts os each face are arranged cqoMistently 
fro® one another in a circle adjfaawafe to tfe& periphery of the face, the contacts 



m the obverse face 



connected to tecs®- oa the reverse face fey mm* of 



flexible. 



conductors which pass, through the Interior of the wheel* 



fey my of 



Xi for two pairs of 



contests. ■ That cipher wfensl or eoimitater is fixed open the shaft 7* which 
serves a® an axis about which the wheel way rotate. the ccsiaete of tee obverse 



face 5, of the 
on th© fixed- p3 



.wheel proas against feall-bearlag type coat-acts arranged 
'the contacts of the reverse face S, of the cipher wheel 



press cfciast feall-feaarisg typo contacts ams»g©d on the fixed 
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10* mr mo aake or siapMdLty of 



It «U1 fee 



that 



sloctricol «2o»«at$ la t&Ls bask are Asasgis*. J$ cse» Is ?ip«fe l, when 



*1* A* 4#p*^*r$t # 



t&* &Lpteaae vtotak to fee As tt&e po®$Mm i&dtieateS 



i&e flfcre, a circuit tm ectabliafeed aa foXiosss Fross 



pola of 



fea&festy lx 



conductor IS, cloead eeataet at tins W Q# key, mmSmtor 1 



mm%m% 14 ©a fixed plate i, eeafesat M ©a cipher wheel f, coadaeior 16, 



awsifewt If of slfticr afeoel f, eesttoi 1§ of 



4, corMtacior 19, through 



lo»p 19, co&iuetor fl to s*e$#tt09 of featiery ll, %m$- %& has a trauaXiicmA 



# rn&cr the ©oa&ltioac specified* 



•Sarppos® that Use toy •** of the k^rfeoftrsl As depressed, Aissiaad of 
liealmg Aha path sot ap for tha electrical. ' casrafeot, it *111 fee- com that 
tf®-. Imp tilt fee Mgtttftft* ftesa, reciproeitf to etial&lafeed testwww t£s» 










fa gmi$w «f fives at the rlss ti 

pmtM fc«iiv» operation in sKceordafiCs «it& the 
Coda suck as the $«teaib or MmSot code*. fo 



A t tor t&m&pl&j, Is s^pr®seat,ed tkaai I 2 & 4 b # y or yyj. jjuvpoae© ve will let 

X «Jmk w» M». ** 

the 4- sign iadloal© that & pin la to be goatMoood for posit&r® opera tiaa, 
the — sighry that It la to 'bo left i» its inoperative or inactive position* 
la Figyra ft there Is ska so a view la side alevatioa ©f a section at the ria 
-of the cipher vbcel or oo-Ejaat&tor, teith. the pins nos? being described* the 
plus indicated by dotted lines in the figsra represent pins ihleh have boon 
left depressed -la. their inactive positions; the pins ladtootod by shols lines 
roprassai pine which few b&m elevated into their settee positions* the 
permt&'tieias represented ins Figsre 2 correspond to the Baudot signals for the- 
Xottoro % Z m& Am the order of the letters in Hgpr® 2* Is, of tasters*, only • 
Illustrative, sines .all the pins eaa h& arwifti In active or ia««tiv»- position® 
to correspond with say esq&oaoo of signals of the Baudot code, su4 tattoo this 
seqaence any be varied at will. 



the fnaetioa of the- pins m 'the rfea of the cipher wheat is to control the 








1 m of the cipher tkm€L mm the edge of ibe yewepso face S, le 
feraed to e&rry a ratchet wheel, ate® in figar© 3* this rattohat steel con talas 
twenty-alx «^atdl^tmtly-s^a«a4: tooth, only five of which ©re show la figure, %. 
oac tooth teiag a®®iga.at»d as tS* It Is likewise designated 23 in Flgoir© 1* 
Aaaoolsted with, the yaldSet fehml la the pawl show at 24, Figaro® 1 mS 3* 

2hs ratchet wheel and p&vl,. together mlth alwiro-asgaet fS sad its azmtea 41, 
Flpre# 1 m4 S t ieiorata© the stop position of tho cipher steel la its rotation 
on tto abaft ff vmlttx the drive of coiled spring 3, which Is seoad or aaiatolaod 
TOier a desired hy a so tor »# 
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gear 12. 

A® will be aeon by reference to. Fig.S, the circuit for the sotor, which keep® 
colled spring 8 under tension., is closed or spaaed according to the degree of 
tension sMch it is desired: to maintain upon t^e said springs that is, after the 
spring is sufficiently tensioned, the circuit is interrupted to stop the motor sad: 
is only started again by dosing the circuit mnn the tension has been decimaed 
below a predetermined ainiaua. For the purpose of controlling this action, the 
circuit arrangement In operative connection, sith the motor, comprises lead® 65 «n& 



54, including a 



source S5, fhe motor shaft is operatively 



to the 



war® gear §2 by naan® .of a slid# coupling eoasprislag cosspouaats- 58 and 8f. Hhs 
the motor Ofcrates to put tension upon the spring i, CQ«vpott«Kt St of the ©lido 
■coupling i® .gradually moved away from its component mmb&V 56- due to the 
of said spring a. thm the mm wheel 46 tends to cove the mm gear as indicated 
% the arrow m£ ■progr&sms the satire shaft $8 from the slide coupling to the right 
(see Fig.S) against the actios of spring 59. Sleeve 60 which Is rigidly secured to 
shaft 58, is operative through the adjustable 1- shaped ana- 61 with spring contact 
member 62, said as mb&r being adapted to ride m taml&i&d block 65, emvm&mtl? 
mounted an bearing 64, in which shaft 58 is journaled* Block 65 ,1a provided ®itit 
a notch -or groove. 85, into which the proj cctte® 66 of spring contact mmbcf 82. will 
drop and heetfc the contact at $7 to open the circuit and stop the motor 38. Bering 
this period of operation, it &ho;iid ho acted that the drive shaft- 7 is held from 
rotation, normally, by the armature of mjp«% 41. 



tlbil© & spring sober drivlssg mechanism for the cipher -shea 1 in here disclosed: 
kjr «fcy of example, it 'is understood that other methods &r© contemplated such as , 
motor m.a clutch, or a stepping magnet err«agem«at, or other suitable seitas 'that 
will impart movement to the cipher wheel is accordance with the principle® of 
the is van ties. 

th® r 2 ov«®ent of the cipher wheal Is preferably Step-by-step, or at interval® 
which will be fsplftimoi ^hgespoaiiy in dieoassiag th« ssy is which tins whole 



system function** 

fbe cl pher-kay brsafaitber 28, Figure X, is a , slightly modified Hm&ot 
code tr®i ami trier such as is employed with printing telegraph equipment of 



*~ 8 ** 



REF ID : A522128 



eotoercial types. It©' g mm&l features seed m% 
aisdlar traasaitters being sell Jcnowa la toe art# It Is sufficient to 
say bare t hat * tape c^ataiaiag perforations permstei to scaorde®c» «tt& 
toe Baudot Cod;© la fe#s©4 tet|i tola transmitter, getting up a series of 
five Ooa tacts tosida to® iraasadttor is accordance alto the Baudot Code, 
th# toaa«itto>r it# of course, also provided with a top©*-stop|si»g ® signet 2T, 
to© faction of »Mto In to atop to© tap® forward at proper totorvals, fh# 
principal -diffarsaec between toe, transsdttor at used, to sta&lord printing 
telegraph 'osgalpasah «ad a© need in oar toseotoos consists to to© «»y to 
vhieh to© left mi right, paired contests of the aortas! Baudot tape tawsMa* 
saitfcer are totoreoaa : #ctod. to toe aoraally«.®ireil transmitter to© fir# coatsot** 
levers »4 toeir % m assedatei, paired «r# asabers of a m% of five 

separate or todepondesit circuit®} to the trsatoffiiiter as sodlfiei for oar 

to# five cmtoetolcver® and their tea acsoetotsd paired contact© ore 
,#«ahws of # rertoe circuit, os arpl&izied to the 

next perftgrefh*. 




Jointly with 
of to# 
y M a which it 



IS, is ' 0 #®©otote^ 

to# cowmtotor trtotsnittsr St, to contra! toe mftti&r 

or eewatator to tie# following mmmr* Soto i 
fcy correct fro® tottery St, through a path which begins at ooadactor 
Jjsclttiiea only to#: of the hw&ty contsote #a$ all to# e® toct*l»vort of 
oowttotor trsmsslttor ft, and ksy-tnp© toanaitter &$, and to oaaftoted, along 
oondnetor 31. Soto also toe lHattrntiv® -set-op of seat set® md emteet^l&ver® 
at St end 8S to Figar# 1, to s/Meh # specific case is jofftsantad* It i# na-saased, 
toer® that to® «rrmga&eat of operative pin# on to© cipher vheel toich ere at 
■that aoaoafc pr ©seating thwsolve© to toe centa«t-l«ver# of to# 

■ trans»i'ttcr 28, corresponds to to# Bftodoi p«m#tatloa for letter K t*» At 
to© #««« aottsat the character m to# Isy tape and to® parautati® of con toots 
seVap within to® dphcr-fcsy tratMasdttor 26, also corr©#p©a4® to to© letter 
"Z*. Into -that ia vie® of to® asmer in ■» l>ich to® twenty contact# ®&d -to# 1 








*2* %» set xtp is the coioasatator tmuesitter 22* the 
% of the witomfo ebe** rack ceiaeideaee of Goa&seiio&s la traas- ' 
Miters it and- 46 is established is as follows* 



JRwa yeaiUve of $»fcfaBy 29 Moag. eoadaelfer $®» il mm$a, all eaaiaot- 
lexers ca& the tea associated dosed coabset® of breasMtiersS tS aai 22, 
Qoadaciop 51 to back contact 32, of araataro 53, Madlng of relay 1% 
conductor M, to negative of battery 28? It is oiirloas that glace t&e armture 
SS and Mek contact 32 of relay 26 f&m itaptar of t&e circuit for stargiaiaf 
relay 18, as 0000 »@ tb$ relay ha© received en lapilse and araabore 53 is 
M tracked, .tbs circuit for QRergiainf relay £S is brokets mt contact 82, Since 
eras taro S3 is sader tension of a retractile spring, if act prevented fro® 
being fallM back late its- norml position on relens# of r«Iay 28, arnatare 
38 *©»M 'reeetafeli*& contact sfe 52 sad *®aX4 set «p s ehM taring, Bat tbe 
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m too 'tmMm of to* 



tost if* after ih& 



the motor 1 b stopped and is 



started -ii 



tola trades* Isas Gmxmaa& below a csrtoia ffitolssa®. fh* rotation. of toe 
cipher toed is controlled fey toe wpsst £5, sad to® ratchet 

referr s& to sieve* Jnssss to® caatacbderara la traasdfctora ft sad t$ 
set tip to 41 iimm% peraatotloas so tost relay 2& is act energised aid 
hence coats# t 36 it closed, k car, rent starts txm poeiMv# of tottery ST 
ttooBgh toaiactor SS* dosed contact 36* coadsetor 3§» toto costae# to#, 
araator© 41# eandactnr to# winding of ragrah 25, cob, too ter 43, to negative 



ST. 4 



passes through swghet £3 ana &s,mm 



srsMtors 4i to' to attracted* hraa&tog too , ts4rco.it at took contact to# 
toeraupw sssatore 41* imtor netica -of its spring* rstaraa and cghin closes 



toe circuit at 



toe mcctooitm mrmgmv&t is such tost too 



soasniary attraction of srrature 41 releases toe ycto , £€# nasoclstsd sito 
the ratchet on the alph-ewr tocel sod toss alio®® too cipher toed# driven lay 



colled spring S# to tmymm cm atop. 



toe cipher toed continues to 



aces# «a« atop hi « time, so long m ted contact 36 of 



ts rasaiae 



dosed* fhea* however* the of contact* set op in the ©oasaoi&tor 

transmitter toeosses toe «sa» -as tost cot sp to too. cipbar-hey trancoittcr* 
thus dtKSiog to® completion of toe circuit through rdsy W as already 
heacribed, sod toes* tom cam tact 3S is opened* under the action of relay 28, 



sad is held opm fey lover $5 m described above, * 
to vitMraw atmtora 41 $ hence the pml 24 c&ancfe fee 



t £1 caaacfc 



fesfesre# toe 
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Suppose no* a key is depressed. ¥k® cipher resultant will fe® determined 



of the cipher aheal at this time, 



the circuit estab- 



lished through the cipher nhedL depends upon the ©asset relative 
this wheel with respect to fixed plates 4 and 8* lh« a key is 



resultant if 



fey the illusia&tei Imp} 



continues 



to fee illuminated so long m the key is hold down. 



So return mm to 



20 end its other arwatar# 48* the latter controls 



the operation of the taps-oiepplag angsti 2? ©f the ©if&ojvksy tran® liter 20, 
in the following messmrs the tspe-steppiag magnet 2? is so tanked by 
battery 44, bat th® circuit is normally open at contact 4»* Wxm, relay 28 is 
energised, hmmm$ «»tar© 48 Is attracted end contact 45 Is eMtor lly 



closed, allowing 



27 to fuactlca, this causes the key,, % 



to step forward to the. next' position. It will remain in that position until 
the nm& iiarn relay 23 is energised. 

There now r«als# to be described only how lexer 35 i» controlled* lbs 



keyboard is provided, with & universal bar. 



by every key* 



is depressed '.and the® released, the universal fear, near the close of it# 



It to bo- withdrawn from its ©agagesseat with eras turn 38* The latter laaediately 
return# to its aonasl, retracted position, allowing contacts to fee racstab- 



#ottt#ba& as described above, ©me of two things can happen as 



the set- 



up of connection# in oipfes r-key tranpsitter 28s .either a new set of connection# 
between contsot—lever® and paired con tacts has been established, or, by ehaaoe. 




tmirarsaX bar, the circuit t&r snergiaiag magnet fS is closed,. 



Tsfeeci to step forward* It will continue to 



©f pis® cm the rim of the dither shed 



t© letter *f > 



Itself to the ccfflttact-l«rers of the o&asmat&tor teaaaitter ft, 
23 is saergis-M, contact at .53 is ferofesa*, aepet fS 4eea«,gii«! 
cycle' has been completed# 



(2) If, Iff chance, the neat Oheracter oa the ley tape is the m*a» w 
before {*Z* ng&in), relay .20 is iaadiately energised, dace the ooa®atator 
1b still set mp for pexmUi&m ***# Ifegaet JB$ does not function 
and the either «ha«X is hold .in piece* two letters arc therefore enciphered 
si the ©sac posiMan of the cipher rhasl* Of coarse, if the hey tape sow 
consists of a aerioe of *&*«*, tfe© cipher sheel sill remain in fixed position 



the onciphsmcat of a « 



answer of letters* 



It 1® obvious that the psrmBiatioas of perforstioas oa the hey tap©' at 



mil m the pemt&tloas of 



pins m tbs tIm. of (to cipher vkml mast 



fee restricts^' i© iso sets of &$ similar peracteti ms, otherwise there t©a 34 fee 



times shea the 



wheel msM cm%tmo to resolve indafinitoly ad .no so- 



■coals tats pi®* 5 ®* This is true for the reason 



in order -to bring the cipher »h©el to rest it is essential 
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practical, economic po-ini of view. For this purpose rafwrmm ia msde- to 
B* S, patent So. £,41S,?SS, laaoed May 2$, H2t, to $• S. Kcmm $ , line# IS 



1# the jpaimt to ■ which v ®£&rmm hm Jet# t beea made, 
was devised to suppress the six extra, charfictars which emm -all these 4iffi* 
cuXtiesi and while mcmplisMag the object iatca$e$, tit# 
complicated mt& hm is, addition the further 
selected to- accomplish tbs mppressica of the six extra ch«rwt»rs remits 
ia iacaraastag the neater of cteraotore to fee tranaaittod by «a auefc as 10 to 
SO par c®i. la o»r iaveatioo, both these disadvantages have bam olisslnafeeal 
in, tbs atopies! aaaiior posaifels, vis*, fey mrmzmmt® which aeeeftgit&te only 
£$ ©f tbs If Baudot pmrmti&Ume for cryptop«.pfele , purpose®. So far m 
cryptographic technique 18 concerned, basically our atpm§e®»to- for eliminate 
th® six, extra ci^sractera ordinarily introduced fey the am of the Baudot cod® 
for crypto graphic purpose# differ frees to®#® described ia the ffttmt referred 



to shove is too following respect. % toe cryptographic r/ston tmdsrlying to# 
latter Method to® cipher rcmltmtc in to® cryptographic pT®cms are to® 
remlttot®. of electrical interaction b«t«s« * m% of signaling ®l*»«it8 is 
toe Baudot m4m act up fey a sea-sag© character and a ®«fc of signaling ei««at# 

In. ih© sane cade set up fey a key character} toes® resultant 3 cm. not fee 
restricted to tot- fid -of the $& possible Baudot permataiione feeeaaae of this 
interaction. In our cryptographic ays-tea to® cipher rsaultmta lit tb# crypto- 
graphic proas©# are not at all the resultant# of aloctrical interaction between 
t m acts of signaling ©leaMsat® in to® Baudot «©$#$ the .signaling, eleasat 
representing the message character is sot at all ia. toe Baudot code md -does 
mot interact directly with toe alga riling denents representing to© koy character, 
nor 1# toe cipher resultant represented fey signaling elesmts is the Baudot cod#* 
fh© role to® Baudot code plays In. our syetae ia, so-' far as signaling ala-neat# 
mm mnccmrA, only on indirect on®, m& tost is why in oar «y#t m toe rastrlctios 
of cipher eter&cters to & set of only 26 is rendered cosy, without my -app&rato# 
specifically .introduced to sapprass toe six extra’ characters. 



14 - 




the recalling m& of this gystcat* the received. ai£»als weald set. directly upoa 
thw keyboard, of the cryptograph, sad the tatter would cassis hfcs received 
aryptograhai sisals to fee deciphered cad, if the ery^tegrefiih &i the recelwi eg 
«a& is associated slih & t^srltor ®e do&crlbed i& the precodiftg: paragraph, 
f&e cryptegr^t m&t c«#i a srittea rmisrd to fee ©ad© of the dcaig&orod 
»®«aas®* 



It Is also obvious that the mvkmim which w© have provided, pomiis of 
variations its. cryptographic resultant® other th.au those introduced fey chtoglCg 
the key tape. One of these sources of variations lies is. the possiMIIty of 
changing the permutations of operative m& ia operative $&»» on the ria of the 
cipher vfceel. Mother ttoorce lice ia the changing of 
the keyboard ©outsets aa4 the coateats of plat® 8, Jlg&ro 1| or 
cutsets of plate 4 ami the sigasil&g eleseats ia teak IQ. toother scarce 
lies is constructing the cipher toeel ia two ssalioaa, w upper and lower, so 
that the two sections cm fee f»eitieacd or juxtaposed at say me of twenty-six 
different points of eoiacideace with respect to each other, thus varying the 
cipher resultants. toother scarce lies ia the cteafiag of emasshlons between 
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claim: 



1, ta & s>*st m adapts# flw um 

\. 

^ Jueode tm**&hfcMf| a^eetrioal means* comprising 

^ Jt/ 

the transmitter with ski# m&timi end aeaae .for 

1» serloa circssit r»I«tie« for twryptegr&gMe pixpose# 






a plor&l salt 
for coordinating: 



sy 



i 



with a plaral unit 
sr&fele aieseatg for 
meatus for Ssitefcv 
fter 



t* Ia^« cryptographic system adapted, for 

\ 

\ 

code transmitter* mean a comprising electrically 
coordinating the with »£& 

coaneeting said eluents la series circait 
purposes 

la a cryptogrmpMc ogretot adapted' for s» with & plsrati salt 
eedt tsmml%%mt mesas comprising electrically operafeim ©loaeatfi for 
coordiaatiag the tr»smitt«r with said cystesaj sad circuit means for 



fi-Ou.,4 v*^-**^ Cc’wt’* r . 

4 . la a cryptograph,. & keyboard ©oaprieiag character ©lessen to in 
operative electrical connection with corresponding signaling 
means eowprleing * commutator for rarglag: the connections fa 
keyboard elements cad. mid aljpallag elosaahef a ooamut&tar 
& cipher-key transmitters and means coordinated with mM transmitters 
for effecting progressive operation mi the commutator. 
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S. la a 



character eXesenta in 



operative electrical coansetion eith corresponding sideling tlesasatsf 
mm* comprising & coassctfetor for varying tee connections beteesa tee 
olm’aeter siteaente sad a&ld signaling eleaeotsj « eipber-ksy transmitter 

aecbssaiaai sac aeans coordinating &ai« mm&fmim site tee coasotetor tor 
effecting its progressive operation. 



6, & & cryptograph, a keyboard comprising character eloasats in 
operative electrical coaaection *ith correspond lag signaling ©lemeatej 
ffle&na coapriadag a. ooaaBt&ior for varying tfc* eoaaeoi&oas between tea 
character eleven to sad said signaling elssaaotsf a cipher-key transmitter 
TOCbsaimj and means eoapriaiag a coasts tor traoaaitter coordinatiag 
said mehaaiSK with Ika coasiaatator for effecting its - proigrasoivo operable 



f. Da a cryptograph, a keyboard aeaprlaiag character elmm%$ in 
ojwratlve electrical otmaoctiea site a correcpmding number of signaling 
®lew»fa*j isesas ©CMpricing & cocas* tator for varying the ©samoetioas between 
the keyboard si asm is and said signaling, elesaatej a commtater tam^hterj 
a cipher-key traasmliterj and circuit- neams coordinated with -said, traas- 



aitters for effecting 



operation of tee ceatsstator* 



8* In a cryptegraph;, a keyboard comprising character ®i®»®ata .in 
operative electrical craaecticsa. site corresponding stealing el create j 
means coaprisiag a cossEsuiator for varying the co«nectioas between tee 
keyboard element* and said signaling olsscstsj a eoasatstor traaesittel 



cipher-key 



and circuit stems coordinating 



of said trsns- 



wi tiers for- Jointly affecting progressive operation of tee coaaotator. 



% la 



character elaamte la 



operative electrical eaaaeetioa site corrcspoticteg signaling olesant#; 
setae comprising a mmmtator for varying the connections between tee 
keyboard m4 said signaling; slecentsj a rewrote tor transmit!* 
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-a cipMr-key transmitter; md mm# coordinating said coaae»tator md aij: 
key trmsmibter 1 1 through the coaawtator trmaaitier for ©ffmUag progressive 
cfarnt&w, of- the coassatator. 




10, la a cryptograph, a. keyboard cossprioiag character .e&aseafc® 
operative eieatrlcal eoaaectioa with coiTespoadlag ©i^i-aliag 
jseme ©oaapri&lag a caemat&tcr for trying the coasoctioa© 
keyboard tm4 a-aid algaeliag aleaeatai a m&mtet'to? 

a eiph©r-key transmitter sechanisaj ssi ®«s&s coordinated with both of 
said traaaaitterf, for of fee ting progressive operation of the ecamtntor, 
said cipher-key trmseitber aedhaalaa being cm trolled by a keying 
which its independent of the cryptograph. 



11, la a cryptograph, a keyboard coaspriaiag character eiesaeata in 
operative electrical connection with eorreopoadinf signaling #l«©sb»f 
M®m$ comprising a eosssutator for varying the eonaeetions between the 
keyboard md mid signaling «lwBflst$f s. eoasatetor trassslttsrj 

e eifter-key treaaaltter aw c h aa laaf sad means coordia-atci with both of 
said tr«»thiera for effecting progressive operation of the counts tor, 
said ciphor-hsy transmitter mechanism being- controlled by a tape bearing 
perforations permuted in. .accordance with a plural mil code. 



12* A cryptograph,, ©uprising m «&«etrie&X circuit end including 
a current source j a relay In. ssW circuit; a set of contact levers and 
paired contact point®, pervsatatively positioned sad- operative therewith 
In said circuit; a second set of contact levers ass# contact points 
associated la ai&il&rly operative- relation with said circuit; and a«ass 
for completing said circuit and energising -paid relay only at such ttoe® 
as the entire series ©f connections aatabliahed within the first set of 
cm tact levers m& their associated contact points is identical with, the 
satire series of omneotloas established within the 3©oond m% of contact 
levers ®»i their act© ciatod contact points* 
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a -mrtmk #. 



soKgrising m else tries! circuit m& including 
is smii circuit; a s#t ©f contact levers m& 



paired contact points, |>®tmtativ#iy positioned and opera, tire therewith 
1® m&& clr«asit| & seeoad set of ceat&et lovers *ncl eon tael point# 
me- acini# ia similarly operative relation tilth said eireeitj and mm* 
for persutetiveif varying as a set each of Hie stii tot# of eofttsnt lovers, 

M* k cryptograph, -omp&twistg as. ' ©leeirleal circuit m& including 
a eorroal source; a relay la mM circuit; a set of contact levers and 
pair# contact points, p«mntstlvcly positioned m& ^«»U» therewith 
ia stM oifsudij « second sot of contact lover# and contact point* 
associated la staH^y ©garafeiv* relation Htfe «KWf oirmitf »d mean# 
for per®# ta lively varying m a set each of the said net# of contact lovers, 
the porm.t&tl-m variations being in accordance «M$i the @sae plural unit 
code for both m%&- of contact lovers-. 



15. A cryptograph. 



an S'leetriesl circuit and including 



a corrcmt soaree; a relay in said circuits a set of emihact lever® and 
paired contact point®, pemjtatlvely |sO:#itlmM end ©p^ativ© ih«resith 
in said circuits a second set of contact levers and 'Contact points 
associated ia similarly operative. relation with .said circuits mesne for 
mapiftM&g, said circuit sad energising »atd relay only at each times m 
the entire aerie# of connections established -si thin the first act of 
contact lover# mi their associated contact points :1s- identical with the 



astir* 



of connections established id. thin the mo<md set of 



levers and their atwtat# coats®! palatsj aa& mm* for jK&rsmat&tively 
varying &a a set each of the tec sets of contact lever®, the peraumtlve 
variation© feeing ia accordance vith the same plural wait code for both 
sets of contact levers. 



M* k cryptograph, comprising m electrical circuit and including 
«. current saurce; « relay in said, circuit; a set of contact levers and 



REE ID- 



in eireaitj a 



rsai&tively positioned m& operative t&creaitfc. 
sot of co&bsict levers m& Ossatect ascooiated 



in similarly operatic relation with es&& circuit; sad aesne for f^naut^ttvoly 
varying a® a. sat each of the said sets? of contact levers* the poemutattv® 
variations for eas of said sets of levers being in eeeordeaee with ©ae plarel- 



oalb code, those of the other of the two 
with m different plnral-enit co 4 o„ 



of lowers being in aeeordtece 



Xfm % cryptograph. 



an sloe tries! circuit sad iacla&ing a 



eamat 'miroej * relay is said drssritj r* m% of aontsfet Iwero end paired 
©oatsefc points, permtativsly poaitloaod mad operaMvs* tfc.erer.Hh in -said 
clrcefbi’ a second ret of contest levers and contact potato sometSsteg 1st 
similarly operative relation, eitfc sell circuitj »«aaa for completing .raid 
circuit mad tmerglslag said relay only at such ti&ea no the entire series 
of coanoctioae established si thin the first set of -contact levers end their 
sssoolnbed contact points is identical «lth the entire series of cerar.eetS.-oaa 
sst*&lshs$ within the second set of contact levers and their associated 
contact points; and naans for pcrsntntlvsly varying m o set each of the 
’ tee sets of contact levers* the peraa festive variations for' one of said sets 
of levers being in aceord£»oe with one pitaral«cnit code* those of the ether 

l . . 

ef the % m sots of levers being in aocordsaeo with a different plwml-mXt 
©swift* 



ft comacatator bearing « series of pins arranged 



in gronj^/ttb^at its aria* the , groups 



« plurality of mtlm 



eorrof 



In masher to n prodet*r*Ja»d selection of dbarM&Anrj 



end naans for peaft^lag the pins for independent operation is- .grasps in 
aocoardt&acs with the foroatatima of ft j^ursl-\»it sods* 



|g* . in e cryptograph* a ©Section chsaging device comprising e ; 
rotstcMc drua, bearing a eerica of pins arranged in groups about its rim* 



the 'groups eesprislng each & 



of molts jw-alilensd 
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of said rift and corresponding in mx*b«r of groups to ft predet«naiaod 
selection of olasaracter*; Beans for positioning the pins for Independent 
operation, in groups in accordance *ith the permutations of a plnreL-unlt 
cods; said drun also bearing cm its obverse and reverse feces respect! v«ly 
«. series of es*uldi 0 taatly spaced contact ftiaaenis arranged in a ring 
adjacent to the periphery; sad mens for estaMiehtag fortuitous electrical 
connection® between the contact almente of said faces* 

.fC* la a cryptograph, & connection changing device comprising « 
rotatable dran, bearing a series of pine arranged la spaced poops about 
Its rift, th& groups comprising each a plurality of unite positioned 
tr-aasvereely of said ria end corresponding In smstber of groups to a 
predetoraiasd selection of characters; same for positioning the plan 
for iadepaa&sot operation in groups la accordance with the ■perButatioae of 
ft plural-unit code; said dim also bearing on its obverse «m\ nsverso facet 
respectively a series of a^uMistantly apacafi contact elaaen te in 

a ring adjacent to the periphery; end nes&e for estsblir,hia& fortuitous 
electrical connections reciprocally in pair® between the oppositely disposed 
contact deneats of said faces* 

21* A cryptograph, coapriaiag c» operatively associated electrical 
circuit and including » current source; ft roiafcatslft eoanuiaterr bearing a 
aeries of pins arranged in groups uboui ite ris and poisitiaued for inde- 
pendent operation In accordance uith the perfiuftatiofts of « plurel-enit code, 
the groups coapriciag each ft plurality of pine and said groups corresponding 
la number to s predetermined selection of characters! ft transmitter con troll ad 
by said pins, said transmitter coaprisirjg a set of contact points and contact 
levers operative therewith In series circuit relation* 

££* ft cryptograph, comprising an operatively associated electrical 
circuit end including a current source; a rotatable consutato? bearing a 
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9«rl«i of pine arranged la group® about It* rla sad positioned for inde- 
pendent operation in accordance with t he pemi tattoos of a plurtOLwaait coda, 
the group® ooaprisiag each a plurality of pin® and said groups corresponding 
in troabor to a predeter&inad selection of character®? a transsitter controlled 
bp raid pin®, said trenseittar comprising a sat of contact points and contact 
lever# operative therewith In series circuit relation} and seaae also 
controlled bp sudd pica and persutatlveiy operable «i th said transmitter to 
sat up progressive steps ia the continuity of said series circuit* 

E6* A cryptograph, comprising an operatively associated aeries 
electrical circuit and including a current source $ a relay in said circuit! 
a rotatabla commutator carrying a series of pins positioned in groups shoot 
its riot for independent operation in accordance with the ponautstioas of a 
ploral-uait code, the groups cepprlaing each » plurality of pins and said 
groups corresponding In number to a predetermined aoleetim of characters} 
a cossmtator transmitter controlled by said pins, said transmitter comprising 
a set of contact points end contact levers operative therewith in series 
circuit relation} naans consisting of a cipher-key transmitter, staid trans- 
mitter comprising a set of Contact points and contact levers operative there- 
with ia the same series circuit relation} and means Jointly controlled by 
both of said transmitters for setting up progressive steps in the continuity 
of said caries circuit fa or operating said relay* 

“• V*— • 

cosautetorj & capeutetor transmitter* and a e&pher-key treaaaitter* 

.16* la a aochaalsa of the character described, the combination of a 
cosaaatator traasaitter* a cipher-key transmitter} and a rotatable coasutator 
bearing on Its rla a aeries of pins arranged la sets, the cote corresponding 
in muster to a predetermined selection of eharaotare, sold pins being 
positioned peraatatively in groups of five in accordance with & selected set 
of peraut&tloas of & five-unit code* 
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S8. la *, neobsalaa of tea character detcribod, the 
eooawUtor traaaaitteri « cipher-key transmitter! sad a rotatable 
bearing on Ite ria a ssrloa of pins arranged In note, the note 
in amber to & prnaetemiaea selection of characters, a&id pins 
positioned pereutetival;? 4a groups of fire in accordance with a 
of perRutetloae of & five-unit cod* to effect control of 
trsBSOlttwr* 



of a 
cosau tutor 



Ef* In a neehaaiaa of the Character described, the coshiaatioa of a 
oowitater teasaltfeari a cipher-key trtewaltfcerf end n roteiable «os®ssteter 
bearing on its ri® s series of pins arranged la sets, the sets corresponding 
in nu»bor to a ppsistemissd selection of characters, said pins- being 
positioned perwtativoly la groups of five Sm accordance with & selected set 
of peraatations of a five-unit code to effect control of said cornu inter 
traasaltteri sad oesas operative with .said oorsautator traasaitter for Jointly 
controlling the progreggiva dispiaoffiaente of the ccMstator* 



$8+ Ite a. aechanl* of the character described, te® combination of & 
oossstster transmitters. a cipher-key tarsaffialtteri sad «■ rotetahl® oo^i hater 
bearing on its ria a series of .plan arranged ia sets, tea sets corresponding 
la miaber to a predetermined selection of characters, said pins being 
positioned p orsra te tlveiy .in groups of five in wseoTOeaoe site s selected set 
of porautetioas of a five-unit coco to effect control of said ecmmtetor ■ 
transmitter! -and weans coordinated with a cipher-key transmitter mechanism 
and operative with said eeasai hater traassiitter for jointly controlling the 
progressive displacements of the coaamtater. 



28* M & meobstalm of ths character deterlbod, tec comMimMca of a 
com stater trsasaitterj & ciphsr-key temsnitteri sad a rotataMt- commutator 
bearing eat ite *4a a series sf pins aaraaged in sate, the sets corresponding 
.la ember to & prtd#teiate«d. selection of characters, said pins being positioned 



parse festively ia groups of five in accordance eith s selected order of 
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pcmstaticaa of a flvc-onife code, end to til© ©scltisloa of usdeslred percolations 
of 'Cfcto said ©ode 0 

SOo In a, ©©chsaisss of the character daaerlbed, tea eoabinetion of a 
' coBKBtator trsas&literj a cipher-key trsnaaitterj ©ad a rotatable eossmt&bor 
bearing on its rira a series of fins arranged in sets, the ©efts correopoadiag 
in mmber to a predetermined selection of characters, said pins being 
positioned pemstatively ia groups of five in accord aaeo i&tfe a b elec ted order 
of limitations of a fivsHanit code, and to tee exclusion of undesired permuta- 
tions of tee said code to effect control of enid eossrotetor traneaitteri and 
ascas coordinate tdth said cipher-key tranaaitter asschanis® and operable «ith 
esi4 coasaatater traaoaitter for jointly controlling progressive dlspiaceaents 
o* tea coiacutator* 

Slo In a seefcanisa of tee character described, the combination of a 
coaautator traa salt ter $ a cipher-key teuasaitterj a I’otatabla ooMtttator 
bearing on its ria a series of pine arranged ia sets, the sots corresponding 
in nnaber to & predetermined selection of characters* said pins being positioned 
paras ta lively ia groups of five in accordance site a aolected order of 
poraui&tiona of a five-unit code, sad to tea exclusion of und ©sired permutations 
of tee said code to effect control of said commutator trsnssitterj BKS&aa 
coordinated t?ith said cipher-key tr an salt ter end operable with said cowans hater 
trsasaitfcor for jointly controlling progressive displacement# of tho ecrautaters 
and circuit ia*aas including m eloctec-uagaotic relay far controlling said 
St spl&cas<30 is <. 

32* la a nochsaisa of tec character described, tee corabiaatioa of a 
commutator tran sad iter } a cipher-key fcraassliterf a rotatable comautator 
bearing on its ris a series of pins arranged ia sets* the sate earr© spooning 
in number . to a predetermined selection of characters, cold pine being 
positioned porsu is lively in groups of five ia accordance -site a selected order 
of peraatetdoas of a five-unit code, and to teo exclusion of undesired permuta- 
tions of the said cods to effect control of said commutator iranasliterj means 
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i :: j 



>- 



eooitUn&to*i with a ai^i cipkor~key fcraasaitter &ad operable with said commutator 
t ran salt tor for jointly controlling progressive displacements of the coaeata- 
torj sad circuit means including an eleotro-aagaeUo relay for embroiling 
said displsceoeat## the circuit aeons being under the joint control of both 
of said transmitters. 

\ 

88. A ttsehanlsu of the character described# comprising a set of elements 

\ 

constituting a keyboard and a act of elements coastitutiag a signaling bonk; 



I 



i'M 

a switching device for varying the connections between the two sets of 

eS c ut»Xn*cA^.^\«u— *Pe^>f 

elements) aoanc for aagolnriy displacing the switching device in m aperiodic 



manner. 



<A'- 



54. A mechanism of the character described# conpxd sing « set of clamant* 

c '‘ ■" , <0* CXr.. I CA$J^ 

«oa a U toting a k^ybo^rd md a &t of constituting a elgmOiag teak) 

A 

a mriLfcehiog dhrfiee for varying the ooimaotlona tetwsaa tha ivo note of 
AA ©loaontej means for angularly displacing the snitching device in an aperiodic 



manner# the angular displacements being unequal. 



, , r 1 
■ ; V 



•aA 



Sfi. k aochoaiaa of the character described# comprising a set of elements 

? . '*..<Aju_A*>>a > iito-c vA,v< c o^-' "-' a ' Vv.(r^4 l>eAv>«a<^- *4v 

constituting a keyboard and a sot of elements constituting a signaling taakf . 

a switching device for varying the connections between the two seta of V 



\ 



•IcnmtSfpRsaaa for angularly displacing the switching device in an aperiodic 

As 

manner# the angular di»pi<*ceaaaU» being unequal# the inequality In angular 
£L ^ x cX*Mr* dte^D tO**4xJU4\>Z-., 

displacements being determined by au external .key. i 

A . 

IS. k ssochuai&a of the character described, comprising a set of elements / 
constituting a keyboard and a set of elements constituting a signaling teslsj 
« switching device for varying the connections between the two sets of 
elemental means for angularly displacing the switching device in an aperiodic 
manner# the angular displacements being unequal# the unequality in angular 
displacements being determined by m external key, said key comprising a nan- 

v 

* fcGA ajq&l . 

repeating* sequence of ciphering characters arranged in random# unintelligible 
order* 
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57. A Mechanists of the character described, comprising «, set of element* 

) . I 

constituting a keyboard pad a set of oleoonts constituting m signaling b*wnJ^ < A*** 

a switching device for varying the connections between the two sets of eleven to* 
means for angularly dieplacing the switching device la ext aperiodic a«aa«r, 

V. 

the angular diaplncaasats being unequal, the inequality in angular dlaplaoeaonta 
being deiaralaed by an external key, said key comprising a nonrepeating aeqaeacn) 
of ciphering characters arrengaa in randos, unintelligible order* the said 
ciphering characters being employed successively be encipher successive characters 
of the meccano. 

58. A cryptograph, ceaaprieing an opore lively associated electrical circuit 
and Including a current source} » rotatable coissnct tutor bearing a series of 
yiss pod timed for porautatlve operation in groups comprising each a set of 
five piss and said groups corresponding la number to a predetermined selection 
of characters} a cipher-key trsnsnitter} a cornu tutor tr wo emitter controlled 
by eald pine, said tran twitter comprising si first set of contact levers end 
paired contact points ©leetrlcally operative therewith, said lews $Ndng 
actuated by the perautativoly positioned pins of said eosoutotor, when 
elaotrieally operated through said levers and five of said contact points, to 
set up a first sot of five progressiva steps in the continuity of an electrical 
path for the displacement of the ooaamtator} a mans coordinated with m id 
commutator transmitter for jointly controlling progressive displwjo&mts of the 
eoavptator, seM neons being cm trolled by said cipher-key transmitter} a 
•COOXid Cist of contact levers end paired contact points electrically operable 
therewith, sold levers being actuated by said cipher-key transmitter, when 
circuits are completed through the contact lovers of said cipher-hoy transmitter 
and five of the contact points, to set up a second set of five progressive stops 
in the continuity of an electrical path for the displacement of the coaan tutor? 
aeons for rotating the commutator} ' aeons operative with sold oonautator to 
cense aperiodic interruption in its rotations and means to start and stop the 
c oama totcr. 
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59. In £ cryptograph, th<4 coj<ibln«tioa of a hmk of twenty-aisc 
signaling ttiecaaats In e Let Ctrl cal circuit connection *itk a twenty- six 
eleaeni keyfcoi urd, &ald key board comprising a corresponding number of 
contacts for dosing raid circuit connections) a plural-unit cods cipher- 
key transmitter coordinated with -aid keyboard to jointly control said 
signaling eleaeatej Roans for chaaging the electrical paths tatv*en the 
keyboard element* and signaling elvsents, said uosns consisting >f s 
commutator provldsd with a first eat of teenty-six contact* *iiuid:l3t*ntly 
distributed on the obverse face of said wheel) » second and hooologouo set 
of twenty -six contacts equidistantl/ distributed ora the reverse face of 
sold she el | conductors respect! roly connecting the contacts of on® face 
*lth the contacts of the other fee*} twenty- si* sets of pin# noon tod on 
the rim of said ofeesl and positioned for per«utntive operation according 
to the permutations of 9 five-unit code; a cawsutater transmitter comprising 
& first set. of five contact levers electrically operable with ten paired 
contact points, flftid lewrr being actuated by th® pin? of said coact -ut* tor, 
whou eleetric.pl ly operated through said lovers end five of sold contest points, 

f 

to set up * first set of five progressive steps in the continuity of an 
electrical circuit for th® .ilcpteconent of the cournot# tor j s. second sad 
similar sat of five contact lever* electrically operable with ton paired 
contact points, sale contact levers being actuated by the cipher-key trans- 
mitter, when operated through its contact levers «mo five of its ten associated 
oontoot points, to set up a second end stellar set of five progressive steps 
in the continuity of th? name electrical circuit for the displacement of the 
commutator) means dependant upon the continuity of said electrical circuit to 
•ffeot displacement® of the commutator until the first not of five progressive 
steps erectly matches the second sat of five progressive steps in the 
continuity of said electricsl circuit. 

40. In a cryptographic system, employing an element upon which a plain 
text character ioi octcbllchec'., and an element upon which a cipher character 
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la established, and including a switching device operatively Interposed 
between said elements; the method of enciphering which consists In 
continuously varying the cipher resultant of a given plain text character, 
by externally controlling the aperiodic displacements of said switching device. 



41. Xn a cryptographic systen, employing an element upon which a plain 
text character la established, and an element upon which n cipher character 
is established* and including a switching device operatively Interposed 
between said elements* and coordinated for use under the control of a. cipher- 
key transnitter; the method of enciphering which consists in continuously 
varying the cipher resultant of » given plain text character* by externally 
controlling the aperiodic displacements of said switching device, the step 
of external control involving the production by the cipher-key transmitter 
of an unintelligible random sequence of keying characters. 



42. Xn a cryptographic ays two, employing an. elenent upon which a plain 
text character Is established, and an element upon which a cipher character 
ie established, and including a switching device operatively interposed 
between said elements, and coordinated for as© under the control of a cipher- 



key transmitter through which in passed a perforated tnpej the method of 
enciphering which consists in continuously varying the cipher resultant of 
a given plain text character, by externally controlling the aperiodic die- 

r 

placements of said switching device, the step ef external control involving j 
the production by the cipher-key transmitter ef an unintelligible random 
sequence of koying characters; and changing the sequence of the keying 
characters of said transmitter. 



48. In a cryptographic system* employing an element upon which a plain 
text character is established* wad an element upon which a cipher character 
la established* and including a switching device op-srotively interposed 
between said elements* and coordinated for use under the control of a cipher- 
key transmitter through which Is passed a perforated tape; the method of 
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enciphering which conalsts In continuously varying the cipher resultant of 
a given plain text character, by externally controlling the aperiodic dis- 
placements of said switching device, tho step of external control involving' 
the production by the ciphrar-key transmitter of an unintelligible random 
sequence of keying characters; changing the sequence of the keying characters 
of said transmitter; and asking said tape coextensive in length with the total 
length of the set of nessagoo to be enciphered. 

44. In a cryptographic eysitoa, employing an element upon which a plain 

text character is established, and an element upon which a cipher character 

is established, and including a switching device operatively interposed 

between said elements, snfi coordinated for use under the control of * cipher- 

key transmitter through which is passed a perforated tape; the method of 

enciphering which consists in continuously varying the cipher resultant of 

a given plain text character, by externally controlling the aperiodic dis- 

.' H c fl : A f , f ' 

places ents of said switching device, the step of or tern «1 control invo lvi ng ^ 
the production by the cipher-key transmitter of an unintelligible random 
sequence of keying characters; changing the sequence of the keying characters 
of said transmitter; making said tape coox tensive In length with the total 
length of the set of messages to be enciphered; and changing said tape with 
each different set of ra»BsngRS. 

45. In a cryptographic system, employing m element upon which a plain 
taxi character is established, and an clement upon which a cipher character 
is established, and including a connection changing device operatively 
interposed between said eleasnts, said device being coordinated for use under 
tiie control of a cipher-key transmitter; the method of enciphering which 

con cists in continuously varying the cipher resultant of a given plain text 
ahareoter, by externally controlling the aperiodic displacements of said 

i 

connection changing device, the step of external control Jt nwelwia g the 
production by the cipher-key transmitter of an unintelligible, random sequence 
of characters in a plural-unit code; and causing said transmitter to operate 



REF ID : A522128 



Jointly with the connection changim; <3«vi ce in eon troll inf; the diepl»oe»«nts 
of said device* 

40. In a cryptographic system , employing on element upon which n plain 
text character is established, and an element upon which a cipher character 
1#: established, and including a rotatable connection changing device operatively 
interposed between said elements, said device being coordinated for use under 
the control of a aipher-teay transmitter; the method of enciphering which 
oonsiste in continuously varying the cipher resultant of « given plain text 
character by exercising n two-phnsa control over the aperiodic displacements 
of said rotatable connection changing device; causing one phase of said 
control to bo exercised internally: and causing the other phase of said 
control to bo exorcised externally. 

47* In a cryptographic system, aaploylng an element upon which a plain 
text character is established, and an element upon which a cipher character 
is established, and Including a rotatable connection changing device operatively 
interposed between said elements; the method of enciphering which eoneiste In 
continuously varying the cipher resultant of a given plain text character 
by exorcising a two-phase control over the aperiodic displacements of said 
rotatable connection changing device; causing one phase of said control to 
be exercised internally, by setting up permutations corresponding in number 
to a predetermined selection of characters of a plural-unit code; causing 
the other phase of said control to be exercised externally by setting up an 
unintelligible, random sequence of characters In a plural-unit code; and 
causing an Interaction be trees said phases to jointly control the aperiodic 
displacements of aaid connection changing device. 

48. In a cryptographic ay stem employing as? f one of) its keying elemental) 
a cipher-key transmitter, said transmitter using & cipher-key permuted in 
accordance with a five-unit code, and also enploying a second transmitter; 
the method of eliminating from the final cryptograms those permutations of 
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sold cods which have no standard equivalents in the conventional twenty- six 

t4a<i-vvt) 

letter ttorse c©de,\a»id method con aia ting) in causing said ciphor-key trans- 
mitter to Interact with the second traasaaittftr, the latter being entirely 
Independent of control by the message character* 

49. In a cryptographic system, employing ae (one of) its keying eleven $s) 
a cipher-key transmitter, using a cipher-key permuted in accordance with a 
five-unit code, and operative with a single electrical circuit having tan 
independent circuit breaking oiennants) the Method of eliminating fro n the 
final oryptograas those porautetiens of said code which hove no standard 
equivalents in the conventional twenty-six letter •sorgo code, a&id Method 
consisting) in causing said transmitter to control the opening .-and closing 

of five of the ten independent circuit breaking elements in said single 
electrical circuit. 

50. In a cryptographic system, employing a first transmitter and a 
connection changing device controlling said tr on ami tier j a second trans- 
mitter sad a perforated key- tape permuted in accordance with & five-unit 
code controlling sold second transmitter) and including a single electrical * 
circuit operatively associated with said transmitters, the sold cirosit 
having ten independent circuit breaking el assents arranged in two sets of 
five elements each; the method of eliminating from the final oryptogrma 

those pewrotations of said five-unit code which have no standard equivalents 

■ . a 

in the conventional twenty-six letter Soree code, utaid asthod jconclcting- 
in causing both transmitters Jointly to control the opening and closing of 
said electrical circuit, the first set of five circuit brooking elements 
being controlled by one of said transmitters, and the second set of five 
d remit breaking elements being controlled by the second transmitter* 
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